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Fig. 7.26 Flow net for source or vortex. 

Lines of constant <t> 'equipotential lines) and constant ^ are shown in Fig. 
7.26. A sink is a negative source, a line into which fluid is flowing. 



vortex 

In examining the flow case given by selecting the stream function for the 
source as a velocity potential, 

<p = — n$ ^ = n In r 

which also satisfies the Laplace equation, it is seen that the equipotential 
lines are radial lines and the streamlines are circles. The velocity is in a 
tangential direction only, since d<f>/dr = 0. It is 



/1\ d<t> 



r 



since r SB is the length element in the tangential direction. 

In referring to Fig. 7.27, the flow along a closed curve is called the circu- 
lation. The flow along an element of the curve is defined as the product 
of the length element 5s of the curve and the component of the velocity 
tangent to the curve, q cos a. Hence the circulation r around a closed 
path C is 



r = j c q cos a ds = j c q ■ ds 

The velocity distribution given by the equation 4> 



- 1±8 is for the vortex 
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F19.7.27 Notation for defini 
tion of circulation. 



and is such that the circulation around any closed path that contains the 
vortex is constant. The value of the circulation is the strength of the 
vortex. By selecting any circular path of radius r to determine the circu- 
lation, a = 0°, q = p/r, and ds = r dd; hence, 

r = J c q cos ads = j~* dd = 2?rju 

At the point r = 0, q = \xh goes to infinity; hence, this point is called a 
singular point. Figure 7.26 shows the equipotential lines and streamlines 
for the vortex. 



doublet 

The two-dimensional doublet is defined as the limiting case as a source and 
sink of equal strength approach each other so that the product of their 
strength and the distance between them remains a constant 2-ny.. n is 
called the strength of the doublet. The axis of the doublet is from the sink 
toward the source, i.e., the line along which they approach each other. 
In Fig. 7.28 a source is located at (a T 0) and a sink of equal strength at 
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Fig. 7.28 Notation for derivation of 
two-dimensional doublet. 



